This study directly assessed, for the first time, whether there was a change in brain cell motion-restricted membrane phospholipids in vivo in male forensic patients with schizophrenia who had seriously and violently offended (homicide, attempted murder, or wounding with intent to cause grievous bodily harm) while psychotic, by quantification of the broadband resonance signal from 31-phosphorus neurospectroscopy scans. Cerebral 31-phosphorus magnetic resonance spectroscopy was carried out in 15 such patients, who suffered from positive symptoms of schizophrenia, and in 12 age-and sex-matched normal control subjects. Spectra were obtained from 70 × 70 × 70 mm 3 voxels using an imageselected in vivo spectroscopy pulse sequence. There was no significant difference in the broad resonances between the two groups, with the mean (standard error) percentage broadband signal for the patients being 57.8 (5.6) and that for the control subjects 57.7 (6.0). The phosphomonoesters and phosphodiesters narrow signals also did not differ between the groups. These results suggest that patients with schizophrenia who have predominantly positive symptoms may not show neuroimaging-based signs compatible with the membrane phospholipid hypothesis of schizophrenia.
Introduction
There is evidence of increased cerebral energy metabolism in male patients with schizophrenia who have seriously and dangerously violently offended (Puri et al., 2004) . Furthermore, in line with the membrane phospholipid hypothesis of schizophrenia (Horrobin et al., 1994; Ohara, 2007) , there is biochemical evidence of impaired membrane phospholipid metabolism in some patients with schizophrenia, with reduced levels of erythrocyte membrane and cerebral highly unsaturated polyunsaturated fatty acids (Horrobin et al., 1991; Yao et al., 1994a,b; Peet et al., 1995) , and increased platelet and plasma levels of the phospholipase A 2 group of enzymes (which catalyze the removal of highly unsaturated fatty acids from the Sn2 position of membrane phospholipid molecules) (Gattaz et al., 1995; 1987; 1990) .
This evidence suggests that there may be a change in the membrane phospholipids themselves in the cells of the brain in male patients with schizophrenia who have seriously and dangerously violently offended. While the earlier study of energy metabolism in this group of patients utilized 31-phosphorus neurospectroscopy (Puri et al., 2004) , it has previously proved almost impossible to obtain high-resolution magnetic resonance spectra of membrane phospholipids in living tissues owing to the large chemical-shift anisotropy of the 31 P confined to what is, in terms of nuclear magnetic resonance (NMR), the relatively rigid structure of the cell membrane, whether this be the external cell
